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Abstract. The decomposition method [l, 21 h as solved a rather wide range of linear and non- 
linear problems accurately and efficiently without the use of linearization. This paper uses 
decomposition to solve a proposed (linear) counterexample in [3] showing it to be non-valid. 
1. We will consider a proposed counterexample to the decomposition method [l, 21 published 
in [3] to show the proposed counterexample fails since it is exactly solvable by decomposition. 
2. The equation considered is urz = it + (-t” + 4t - 2)e-‘sin z for 0 5 G 5 $, t 1 0. Subject 
to the conditions u(z,O) = u(0, t) = 0 and ~t($, t) = 0. The last condition should involve 
‘IL= rather than ut. 
The correct solution is 
1 
u= K > 3 t3 - 2t2 + 2t ) emt sin 2 
which is obtained by the decomposition method as follows: Write 
L,?A = g + Ltu 
Ltu = -g + L,u 
where L, = & and Lt = & and g = (-t2 + 4t - 2)est sin+. The usual inverse operations 
[l, 21 result in 
u = x+72x + L,lg + L,lLtu 
u = u(z, 0) - L,‘g + L,‘L,u 
or 
I6 = uo + L,lLtu (2.1) 
u = ug + L,lL,u (2.2) 
In (2.1), ug = y1 + 72x + Li’g = 0 because of the boundary conditions so that uo is zero. 
This means equation (1) does not contribute since all terms vanish. The u. in (2.2) is 
u(x, 0) - L,‘g = -L,‘g since u(x, 0) = 0. Thus 
ug = L,‘(t2 - 4t + 2)est sin 2 
Since the proposed counterexample from [3] is linear, we are at liberty to use superposition 
and will consider three seperate source terms t2est sin x, teBt sin z, eBt sin c for clarity. 
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Case 1: 
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ut = u,, + e-’ sin 2 
Ltu = L,u + est sin 2 
?A = uo + L,‘L,u 
where ug = Lr’e-” sin 2 = L,’ C,“=,($) sin x = -(sin x) C,“=. is 
Um = (L,‘L,y 
O” (_t)m+n+l 
210 = (-sinx)C 
n_-O (m + n + I)! 
for m 2 0 since (Ll)m sin x = (-l)m sin 2. 
Co 
p1= 
c U m- 
m=O 
- -sinxEoE (;y;;:;! 
= (-sinx) g(m+ l)[i’)J:)i 
m=O 
O” (-t)” 
= (- sin x)(-t) C 7 = test sin x 
m=O . 
which can be verified as the correct solution of (2.3). 
Case 2: 
ut = ut+ + te-’ sin 2 
uo = L,lg = (sin x) fJn + I)$$$ 
?a=0 
u * = (L,‘L,)” 
C‘S 
21= 
c 
m=O m=O n=O 
u=(sinx)e ( 2 (m + 1)(77J + 2) (-t)m+2 
m=O (m + 2)! 
21= 
where (2.6) is verifiable as the solution of (2.5). 
Case 3: 
Ut = %x + t2e-‘sin 2 
(2.3) 
(2.4) 
(2.5) 
(2.6) 
(2.7) 
UO = L,lt”e-” sin x = -(sin x) 2 (n + ‘“(I’+ i$-t)n+3 
?I=0 
U m = (L,lL,)muo = -(sin+) 2 (n + ‘),:I ,,1_-~)),m+n+3 
n=O 
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00 
ti= c 
m=O m=On=O 
1 * 
= 
(m + l)(Yn + 2)(m + 3) (-t)m+s 
) * (m+3)! 
= 
or 
the solution of (2.7). 
t3 
Ii= 
0 3 
em* sin 2 (2.3) 
Now combining (2.4,2.6,2.8) with the correct numerical coefficients in g = (-t2 + 4t - 
2)” -*sin+, we see that the correct soultion is obtained, i.e., 
u= ((f) +2t2+2t)e-*sinz 
thus the counterexample of [3] is not valid. 
The decomposition method appears to be a significant mathematical advance, solving a 
global range of problems, including many not solvable (without restrictive simplifications 
for tractability which lead sometimes to significantly different results). [2] 
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*Some tirvial manipulation of series are deleted. 
